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(57) [Abstract ] 

[Problems to be Solved by the Invention ] 

heat source (12), offer thermal mediation material (A ) which 
moves heatfrom for example microprocessor to heatsink (14). 

[Means to Solve the Problems ] 

Mediation material includes thermal conductivity filler which 
is dispersed to the phase change material . 

phase change material only softening flows with operating 
temperature of heat source , contacts surface and thermal of 
heat source and heatsink which are not a smooth with this 
satisfactorily, mediation material leaching stripeis are not 
times when it is lost in excess . 
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ffi^1btt#4li5l^'J"7— fiE^J'^ 05^lfx^XhV As for phase change material including polymer component , 
— ^ fil/it^ jSJJ'^^fl^* Ml^f&^lt^^it for example elastomer , and melting point component , as for 
^^0)^itMi9^M(Djf^9lim&\^Vi&'i'i>o melting point component you adjust softening point of phase 

change material operating temperature of heat source . 
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[|f*«2] 

0.1-10Pa-s(l-100 7f.^X)(Dfl&&^^ti>.^ 

1 omi^itm^o 

[l«*3S3] 

60^120 deg C(7>SJ6SBH^3fcl^r^a^^b^(^^)H 

[ii«3i4] 

^$tit^mt< 30-120 deg C (DS^^W-r*. 
5] 

c,2-c,6 7;u3-;u. x7.^;u. 

8] 

ap *>bss?-r4 c,2-c,6 7^u=i-;uxi*iirfc 



[Claim (s )] 
[Claim 1 ] 

It includes below, phase change happens with operating 
temperature of microprocessor andwith melting point 
component which is mixed with phase change 
substance :polymer component , and polymer component 
whichinclude below thermal mediation material ; which 
moves heat where heat source occurs to heatsink , soften with 
operating temperature vicinity of heat source , the temperature 
where phase change substance softens those which change; 
and thermal conductivity filler . whichis dispersed to phase 
change substance 

[Claim 2 ] 

phase change substance has viscosity of 0.1 - 10 Pa*s (1-100 
poise ) in operating temperature of the heat source , thermal 
mediation material . of Claim 1 

[Claim 3 ] 

phase change substance has viscosity of 0,5 - 5 Pa*s (5 - 50 
poise ) in temperature range of 60 ■ 
mediation material . of Claim 1 



120 deg C, thermal 



[Claim 4 ] 

phase change substance has melting point of 30 - 120 deg C, 
thermal mediation material . of Claim 1 

[Claim 5 ] 

polymer component includes elastomer which is selected 
from group whichconsists of silicone , acrylic polymer , 
natural rubber , synthetic rubber , and these combinations, 
thermal mediation material . of Claim 1 

[Claim 6 ] 

polymer component has Mooney viscosity to 40 ML 4, 
thermal mediation material . of Claim 1 

[Claim 7 ] 

C<sub>12</sub>-C<sub>16</sub>alcohol , acid , ester , 
petroleum wax , wax way melting point component is selected 
from group which consists of compound , 
low-molecular- weight styrene , methyl triphenyl si lane 
material and these combinations, thermal mediation material . 
of the Claim 1 

[Claim 8 ] 

melting point component , is 

C<sub>12</sub>-C<sub>16</sub>alcohoI or acid which is 
selected from groupwhich consists of myristyl alcohol , cetyl 
alcohol , stearyl alcohol , myristyl acid , stearic acid , and 
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7i-;n7.T-;Us ir'p^'fiii'^s 2-(2-[2-(2 t 

'JTSK^flg. vvP+-y-> 1,1.1 Mjy^;U-3,3. 
[If 10] 

[i»*«iii 

tK'Jt-iS^^ A< 10-80 KarorojUtT-fcyj^jK 
SiJA< 10-80 K«%a)igS-Cfcy;A^oBtj;5fiE» 

A< 10-80 If *a 1 ©f^W" 

[^^9 12] 

/-K'jv-JS»A< 10-70 ««%ro;lSt?fcy;?E« 
fiiJA< 10-70 H«%<Diig-ejE>y;/)^^illi^Jig^^ 

A< 15-70 ss%a)iiit-e&i). 11 oiii 
\mim. 13] 

!!fte^1i3fe«^l*<$^ 0.5-1000 
^r;Ue>S)e(D(*«i^e^Jt(bulk thermal 
conductivity)$Wr4,ll*« 1 ©f^ft^htt 

t:>SltOi^tt;%{s^lt (bulk thermal 
conductivity)^%1"4. if*]S 1 (DSfe^t^*^ 

[If ^31 15] 

«?1-s.it*«ia)8^j»^)^tt*4o 

[It«« 16] 

Sfte?l1t?E*lfflA<3Kj2-100A/m(2--1005^7D>) 



these combinations, thermalmediation material . of Claim 7 
[Claim 9 ] 

In order melting point component , crystallite wax , paraffin 
wax , cyclopentane , [heseikoshiru ] (heceicosyl ), 2 
-heptadeca non , [pentakosaniru ], to select from the silicic 
acid , tetra phenyl ester , octadecanoic acid , 2- [2 - [2 - (2 
hydroxyethoxy ) ethoxy ] ethoxy ] ethyl ester , cyclohexane 
docosyl , polystyrene , polyamide resin , disiloxane 1,1, 
Itrimethyl -3, 3, triphenyl silane , and group which consists of 
these combinations wax or wax , it is a compound , thermal 
mediation material . of the Claim 7 



[Claim 10] 

+ Of solubility parameter of melting point component 1 - - 
polymer component has solubility parameter which isinside 
range of 1, thermal mediation material . of Claim 1 

[Claim 1 1 ] 

polymer component with concentration of 10 - 80 mass %; 
filler ; and melting point component is concentration of 10 - 
80 mass % with concentration of 10 - 80 mass %, thethermal 
mediation material . of Claim 1 

[Claim 12 ] 

polymer component with concentration of 10 - 70 mass %; 
filler ; and melting point component is concentration of 1 5 - 
70 mass % with concentration of 10 - 70 mass %, thethermal 
mediation material . of Claim 1 1 

[Claim 13 ] 

thermal conductivity filler has volume thermal conductivity 
(bulk thermal conductivity ) of approximately 0.5 - 1000 watt 
♦meter /Kelvin temperature , thethermal mediation material . 
of Claim 1 

[Claim 14] 

Thermal mediation material has volume thermal conductivity 
(bulk thermal conductivity ) of 0.8 watt *meter /Kelvin 
temperature at least,thermal mediation material . of Claim I 



[Claim 15] 

boron nitride , aluminum oxide , nickel powder , copper foil 
piece, thermal conductivity filter is selected from graphite 
powder , powder diamond , and thesecombinations, thermal 
mediation material . of Claim 1 

[Claim 16 ] 

thermal conductivity filler has average particle diameter of 
approximately 2 - 100;mu m (2 - 100 micron ), thethermal 
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im^m 18] 

m-iA<«ii*)stH&i;$biziaT^^t;xh 

19] 

$b(ClUT*^t\ if 18 

mm^^momizwimt^m-o^mmm 

[i|5}t«20] 
[tt*^21] 

[If 22] 

tMf*« i7a)^JixHj'>:^o 

[If«3i23] 

hi^^'pomizit^Eiit^jimv&'ox. mmw 



mediation material . of Claim 1 
[Claim 17] 

multilayer strip :heat source which includes below 
the:polymer component , which includes below with the first 
layer of thermal mediation material in order to connect to 
thermal in heatsink 

At least one below is included with second layer which is 
arranged in the side surface of melting point component , and 
are mixed with melting point component and polymer 
component the thermal conductivity filler ; and thermal 
mediation material which are mixed, with polymer component 
of sufficient amount in order to adjust softening point of 
thermal mediation material in operating temperature vicinity 
of heat source : protective release liner *, and layer of the 
adhesiveness material . 

[Claim 18] 

Layer of adhesiveness material to which second layer 
protective release layer andllirthermore includes strip which 
includes below, arranges in the second side surface of 
multilayer strip : thermal mediation material of Claim 17 . 

[Claim 19] 

Furthermore second protective release liner *. which includes 
below, arrangesin layer of multilayer strip :adhesiveness 
material of Claim 18 

[Claim 20] 

reinforcing material which contacts with mediation material 
furthermore isincluded, multilayer strip . of Claim 17 

[Claim 21 ] 

reinforcing material is selected from group which consists of 
glass fiber and aluminum foil , multilayer strip . of Claim 20 



[Claim 22 ] 

Protective liner being exfoliation sheath , substance which the 
sheath is done is included, multilayer strip . of Claim 17 

[Claim 23 ] 

While method :heat source which includes below, offers 
thermal mediation between heat source and heatsink is 
operating softening with operating temperature vicinity of the 
heat source , thermal mediation material which offers thermal 
mediationbetween heat source and heatsink , with heat source 
and step whichlies between between heatsink , step :polymer 
component , to which said thermalmediation material includes 
below 

temperature where thermal mediation material softens thermal 
conductivity filler . which ismixed with melting point 
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component , and polymer component and melting point 
component which change 

[Claim 24] 

Furthermore, method . which includes step which using heat 
for one inside heat source and heatsink , gluing does 
thermalmediation material , states in CIaim23 

[Claim 25 ] 

Furthermore, thermal mediation material step which gluing 
isdone is included in one inside heat source and heatsink with 
the adhesiveness material , method . of Claim 23 



[Description of the Invention ] 
[0001] 

this application assertion has done priority right which is 
based on United States temporary Application Number 
60/142, 751 which is applied in 1999 July 8 days. 

[Technological Field of Invention ] 

this invention regards mediation material of thermal 
conductivity which is used for electric power supply 
apparatus of thermally conducting material , especially 
thermal generator , for example microprocessor , this material 
from thethermal generator makes moving heat to heatsink 
easy. 

[0040] 

Working Example 2 5 
Working Example 1 

- chemical and physical property of film which is produced 
with 1 7 weretested. 

property of film of Working Example is collected to Table 1 . 

As understood from Table 1 , melting point of file can be 
adjustedby fact that component of melting point component is 
selected. 

With materia] which does not include liner , following 
thermal impedance and thermal conductivity of film , to 
ASTM D1530, Anter*Unitherm (registered trademark ) " 
usingthermal test equipment , model 202 1 SX67, it measured. 

differential scanning calorimeter (DSC ) was used in order to 
decide melting point of compound . 
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[0002] [0002] 

[i**CDaffi] [Prior Art] 

^a[s]K^fi6ffl1"'5gitlilpplw>Pt-f ^cty '1^$ Rather than confronting final product which uses integrated 

<. cfcy#<* A^Oj;ygfejR$ti/ci:l^9TtTii(DE circuit pressure of market that increases following, it was 
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(thermal grease)^ffiffl'f > C^Xliv 

z\7.h^f^^xmmum^±xj:miii!,^mtt 

cnbc;)i3>/^^>K(i. LA^Ud:A<b. -ASM 



small, was quicker, at thesame time from was refined 
electronics industry operates with high current density , 
butdeveloping integrated circuit which volume which is 
occupied is small, itcorresponded. 

electric power supply apparatus which is used for 
microprocessor a this way generates heatof large scale while 

operating. 

Unless heat is removed appropriately, it means with that 
semiconductor element receives damage with rise of 
temperature which it occurs with the electric power supply 
apparatus . 

Fact that heatsink is used is in order usually to move heatfrom 
electric power supply apparatus or other thermal generator . 

heatsink usually includes plate or member of thermal 
conductivity , thatcontinuing to contact device and thermal , 
has dispersed heat with efficient method . 

From plate fin protrusion has expanded surface region in 
orderto disperse heat to environment of periphery in option . 

With industry technology of today thermal contact between 
microprocessor and heatsink ,lying between, we do thermal 
mediation material between both ,with this from device which 
activity has been done moving heatto heatsink becomes easy. 

[0003] 

[Problems to be Solved by the Invention ] 

As for method of one ceramic fact that by fact thatthermal 
grease (thermal grease ) which is filled is used, this designates 
the silicone as base , is placed between heatsink and electric 
power supply apparatus is the typical . 

Thermal grease shows thermal characteristic which is 
superior, but large scale assembly step which accompanies 
high production cost is needed. 

Usually by hand, using syringe , or with support of aluminum 
it supplies product . 

As for this step time is required with labor intensive , at same 
time isnot suited for automation. 

Conduction other method which mediates includes use of the 
thermal conductivity wax compound . 

These compound , but, to disassemble it decreases generally 
easily easily with room temperature , it causes high 
thermoresistivity characteristic as result. 

When viscosity of wax is low with operating temperature , 
wax does tofiow out from between portion and heatsink 
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which activity havebeen done, as result high heat resistance 
becomes. 

Furthermore, it is difficult because it has possessed property 
which wax is easy to disassemble, to produce those and to 
supply to heatsink . 

Also thermal conductivity silicone rubber making 
conductivity mediation ones, it was used. 

It is easy to bend silicone rubber with flexible , but low 
thermoresistivity characteristic is achieved high pressure and 
long warmup time is neededin relative . 

this rubber flows and characteristic becomes bad, unless as a 
result, the flatness between heatsink and thermal generator 
agrees, heat conduction small. 

When thermal expansion coefficient between silicone rubber 
and heatsink differs, there is a possibility where 
thermoresistivity characteristic between heat cycle becomes 
high as theresult. 

In this action, result where thermal conductivity to heatsink 
becomes badfrom thermal generator is caused. 

Making other thermal mediation ones, you use compound 
which with the polymerizability it hardens at that place of 
thermal conductivity . 

These compound become generally hard after hardening. 



[0004] 

\^iy:y<;\zm^x«im\zmnHi>ztt<x^ 



Because thermal expansion coefficient of material and 
heatsink is different, crack and destruction are caused 
between temperature cycle as result. 

polymerizability material supply being labor intensive , 
requires lengthy in hardening. 

this invention offers thermal mediation ones which are 
improved with the novel which solves problem and other 
problem which are expressedbefore. 

[0004] 

[Means to Solve the Problems ] 

this invention regards thermal mediation material , as for this 
beforeshipment it can install in advance simply in electric 
power supply apparatus or heatsink of microprocessor . 



With viewpoint of one of this invention , phase change 
happens with the operating temperature of microprocessor , 
thermal mediation material which moves heatwhich is formed 
with heat source to heatsink is offered. 

Thermal mediation material includes phase change substance 
which softens with the operating temperature vicinity of heat 
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'7-m^tm^f&^\z&^ti>mBm^%m 

[0005] 

HtFlct-hv><7|::fJto-ca»y#ltTfclt«)C 



source . 

phase change substance includes polymer component and 
melting point component . 

melting point component changes temperature where phase 
change substance softens. 

Thermal mediation material furthermore includes thermal 
conductivity filler which isdispersed to phase change 
substance . 

multilayer strip is offered with other viewpoint of this 
invention . 

This strip includes layer of thermal mediation material in 
orderto connect heat source and heatsink to thermal . 

Thermal mediation material , although softening point of 
polymer component , mediation material is adjusted to 
operating temperature vicinity of heat source , includes 
melting point component , of the satisfactory amount and 
thermal conductivity filler which is mixed to melting point 
component and polymer component . 

strip furthermore includes outer layer which is arranged in the, 
side surface of thermal mediation material . 

This outer layer includes layer of peelable liner and adhesive 
material which possess protective action of at least one . 

method which offers thermal mediation ones between heat 
source and heatsink is offered with other viewpoint of this 
invention . 

As for this method , thermal mediation material including fact 
thatit lies between between heat source and heatsink , in case 
of this as for thermal mediation material it softens with 
operating temperature vicinity of the heat source , inside of 
operating of heat source becomes thermal mediationones 
between heat source and heatsink . 

This thermal mediation material temperature where polymer 
component , thermalmediation material softens includes 
thermal conductivity filler which is mixed to melting point 
component , and polymer component and melting point 
component which change. 

[0005] 

As for one of benefit of this invention , thermal mediation 
material before shipment it is to be able to put installing in 
advance in heatsink , 

Other benefit of this invention is that cohesion strength and 
integrity of thermal mediation ones offer ease of handling . 



Another benefit of this invention is to conform to that of 
thermal grease (thermal grease ) where behavior for heat of 
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(thermal gre?iSG)(D^tl\zM'^t^^tVh^o 
fflr^tSCtlCcfcy. m^VOn^ifiM rework) 

CPU \zmt^xmm^Zt\z^^)iy:^7'J^0) 

itLx^mm^^\twwzm'^ti>ztxi> 



E ti (344. 7hPa~689.5hPa(5~ 1 Opsi)X*j^Witi> Z. 

isblz^h^mmz^'tfiy^^t^zti'^Xt^zt 

iztsb^,) 
[0006] 

El 1 i^mtht. y^ji^ix^^itm 10 mmiz 
hmi^mit. i^itm^ a i* . imLxi^^m 

o^^Qy^omizmi^it^^m^Lx^mnt^ 

bt-hv>^ 14^<Dfa(7)eS^§^l::-r^o 
fSi;TSXf±^S 12 li. ^W}^\zm]tjim^%^ 

^^r^UA 10 l±lf ^F*< 0.025-'2.5mm VhiZtt^ 

^)%m^m(D^mzm^^i^hztt<x^i>. 



thermal mediation ones is a shapeof solid film . 

As for further benefit of this invention , it means that phase 
change orsoflening in operating temperature to peak converts 
wettable of interface . 

As for further benefit of this invention , without heating by 
being ableto apply with low pressure , it is mount to be 
possible regeneration (field rework )and in case of up grade of 
processor by hand with site . 

As for further benefit of this invention , assembly step which 
accompanies thethermal grease is removed, but it means that 
equal thermal behavior is kept. 

As for further benefit of this invention , assembly cost of 
system is minimization to be done by installing in advance in 

heatsink or the CPU . 

Further benefit of this invention , material being operating 
temperature , softening,is to conform to surface roughness or 

recess . 

As for further benefit of this invention , clip pressure where 
material islow (344.7 It is to operate with hPa ~689.5hPa (5 - 
10 psi ). As for further benefit of this invention , it means that 
service with site becomes easy from fact that it can apply 
material andit can change location with pressure of thumb . 
As for further benefit of this invention , it is mount to be able 
todo that vertically because there is a tackiness in material . 
Further benefit of this invention , if person skilled in the art 
reading and understands detailed description below, will 
become clear. ) 

[0006] 

[Embodiment of the Invention ] 

When Figure 1 is referred to, thermal conductivity , mediation 
material A which is in form of film or layer 10, offering 
thermal mediation ones to electric power supply apparatus of 
device or heat source 12, for example macro processor which 
activity has been done andbetween block of heatsink 14, for 
example heat transmission material , from device 12 makes 
transmissionof heat to heatsink 14 easy. 

Unless as for heat source or device 12, while operating it is 
possibleto be all types of semiconductor device or electric 
power supply apparatus which generates excessive heat this 
heat is removed, heat damage does device and is thoughtthat 
or operation of device is impaired. 

As for film 10 it is desirable for thickness to be 0.025 - 2.5 
mm . 

In necessary case thickness of film furthermore increasing, 
itcan conform to requisite , for example electron when using 
or characteristic of electric power supply cooling apparatus . 
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Mediation material A consists of blend of phase change 
substance and thermal conductivity filler . 

Mediation material A has sufficient cohesion strength , it is 
possible tohandle or as play cut piece in form of roll . 



Sip°p(Dff^Sl::J:y./N*>KU-;Kbandoleer)'t7X 

n^>iEXliXli"e^y^77>K7^b-X(pick and 
place)"BrM-SfflXiSlC«t$&-r4CtA<-e#4o 

[0007] 

m 2-4 t^mtiit. «*4 A i±ff *L<i±#®x 
fcy.cc-c«ii7-r:>— 22 im&m^m^ a 

SCK 7KUx^u>-ttajBt(^]^(i, 

PN907826,20"Xli 909785,24"). mUWiWs m 

x^u>Xl*7K'jxxx;u7-f;uA^^t;o 
co<i:5^i:«liiSiO«lcl±.:?;u-7H'J 2.5 

2S PN9099037 3!)«#*tL^o 

E 3 ^^mti>t. ^IXhU^V^ 30 comxcD 

mmtm-jBLifmii(D^^i—m 22 34 ^ 

mBm^m(oy^)i^^ 10 t-xiiSiscDffi 
lis 34 tomo^fswmm^om 36 -cfc 

g S ft /jN 0) E ^1 . * s W 13 li 

68.95hPa(10psi)J:y/h*L^EA-eA^OttlSfft-r4 



With form of product , it can use die -cut fragment which 
mount ismade dope reel (bandoleer ) web to fragment 
distribution step or "pick-and-place (pick and place ) 
"fragment application step which to manual or automatic 
converts fragment which is continued it can supply. 

[0007] 

When you refer to also Figure 2 -4, material A is supplied in 
form of preferably multilayer strip , film 10 of mediation 
material is put between betweenlayer of tackiness and/or 
peelable protective liner here. 

Figure 2 has shown embodiment of first of muhilayer strip 20, 
here theprotective liner 22 is supplied on side surface of one 
or plural of film 10 of thermally conducting material A. 

Protective liner including preferably coating substance , for 
example SCKpolyethylene -coated paper (for example 
PN907826, 20* or 909785 and 24 "), includes the 
polyethylene or polyester film which sheath is done with 
exfoliation sheath , for example poly dimethylsiloxane , 
fluorosilicone , or non- silicone exfoliation sheath . 

blue poly 2.5mill 2S PN9099037 is included in example of 
laminated article a this way. 

one surface or both surfaces of liner substance sheath is 
possible in accordance withnecessary with exfoliation sheath . 

Protective liner , heatsink or before applying to device 
whichoperates protects film of thermally conducting material , 
vis-a-vis damage . 

Before using liner 22, it strips. 

When Figure 3 is referred to, as for second embodiment of 
multilayer strip 30 liner 22 of first and second and including 
34, as for that it forms outermost layer of the strip 30. 

As for film 10 of thermally conducting material and 
intermediate between protective layer 34 of the one or plural 
at layer 36 of adhesive , as for this layer although film is 
installed in heatsink 14 or electric power supply apparatus 12, 
it is useful. 

As for adhesive with preferably pressure-sensitive adhesive , 
because of this thermal conductivity film with the minimum 
pressure , connecting in typical 68.95 hPa (10 psi ) and 
heating with withouta smaller pressure becomes possible in 
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tiJl5t-5frl=t-hv>^7 14 ir-^-f^D^fo-tr-v 
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m7L\t. ^^-riXh^yy-^^ 12 i 14 <n^l5(D^ 

7-r;uAfm*S«i=lsyfti+*fc«)«)ta)T 

20 i±t-hi»^7ic^'t7>hLr(#J^ii. 
E*si;/xiiS»(CcfcoT)^$tiri>^)o 

[0009] 

6 i^mthts %mm 22 i4§^ixh'j 
-j-jt^mA^^. s»e«i±77^;uA 10 



heatsink or electric power supply apparatus . 

Unless adhesive is used, thermal conductivity film 10 is 
applied to heatsink or the electric power supply apparatus by 
fact that heat of trace is added to layer. 

[0008] 

When Figure 4 is referred to, third embodiment of multilayer 
strip 40 includes the strengthened layer 42 between thermal 
conductivity film 10 and adhesive layer 36. 

strengthened layer is applied in order to improve mechanical 
strength of film . 

strengthened layer poiymerizability film , woven fabric or 
nonwoven fabric , for example glass cloth (It is formed from 
glass fiber ), or can include metal film , for example 
aluminum film . 

So, when is not, it is possible to imbed reinforcing material , 
for example fiber or woven fabric to the thermal conductivity 
film lOitself . 

Before shipping, whether or not film is installed in one or the 
other or both of heatsink 14 and microprocessor 12, with, in 
addition film the portion 12 of two heating in order to connect 
to 14 is not useable easily, you install with site where 
therefore whether or not the adhesive layer of single or plural 
becomes necessary, It is good to understand fact that also it is 
possible for the multilayer strip to be other form , easily. 



When with for example site strip you install in portion of both 
ofl2 and 14, as for strip it is possible to include adhesive 
layer of the two , on other hand with those in order to install 
film in heatsink , other is something in order to install film in 
the electric power device . 

When Figure 5 is referred to, multilayer strip 20 of type which 
is shown in Figure 2 is shown mount making heatsink , (With 
for example pressure and/or heat ), 

Until heatsink in microprocessor 12 (Or in electric power 
transistor or other thermal generator ) it becomes necessary to 
install, the protective layer 22 remains in that place. 

[0009] 

When Figure 6 is referred to next, protective layer 22 is 
removed from the multilayer strip , exposure of thermal 
conductivity film 10 installs side which is done in the 
microprocessor 12. 

While having used, heat which microprocessor gives out 
warms thermal conductivity film 10. 
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[0010] 

iiJlD^-B-. *>Off*L<l* ASTM D1530 
rail^-r-Sxt^^ 0.5 i: 1000.0 9*:/h/>-h;U-K (7) 
rBl0ft:%^fsSJS(bulk thermal conductivity)^ 



operating temperature of microprocessor or from that film 
softens a little with temperature under or or phase change 
happens, with thermally conducting material A surface of 
heatsink and microprocessor (wet-out ) ones where wetting it 
does becomespossible. 

this result insulating air pocket is removed. 

After wetting of initial stage , material A starts moving heat 
whichoccurs with microprocessor 12 to heatsink 14. 



thermal behavior of thermal conductivity film 10 ceramic 
which is used generally with the industry agrees with 
behavior of grease which is filled. 

But, film keeping high melt viscosity in relative , flow of the 
excess and vertically dripping from device which mount is 
donethat tries does not occur. 

Between thermal circulating (on-off switching of thermal 
generator 12 ), film 10 making mediation ones,contact and 
maintains thermal behavior which is superior. 

Specific composition of film is selected, film following to 
condition (Circulating characteristic etc of for example 
operating temperature , temperature ) which exposure is done, 
preferably . 

Because of this, you adjust viscosity , thermal conductivity , 
and hot melting / flow characteristic thoseof special order and 
can control, correct behavior which conforms to various 
application or requisite becomes possible. 

[0010] 

film material A consists of element of two , namely consists 
of the thermal conductivity filler and phase change material . 

phase change material operating temperature which is 
selected or is substance or blend which a little causes phase 
change with temperature under from that. 

thermal conductivity of phase change material increasing, at 
same time following to the preferably ASTM D 1530, when it 
measures, it selects thermal conductivity filler , from various 
material whichapproximately can possess volume thermal 
conductivity (bulk thermal conductivity ) between 0.5 and 
1000.0 watt /meter -K. 

appropriate conductivity filler , includes boron nitride , 
aluminum oxide , nickel powder , copper foil piece and 
graphite powder , powder diamond etc, but it is notlimited in 
this. 

Way distribution of particle diameter , particle diameter of 
preferably , filler and packing degree being 
agreeable(concentration in film ) of filler , sealing is 
designated as peak , therefore inorder most for effective 
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ff*L<l±. ^ia»J(D3aSli$?3 2-^100// 
111(2-100 S<7P>)-C?fc'5o 

\Z\t 50 deg C-100 deg C O^El^Vi^mt^) 

*L<liO.K10Pa-s(N1007tf-rX)T*fcy. j:y» 
S L<l± 0.5-5Pa -5(5-50 /-nVX)r*fe'&o 

ffi^fiJl^Kli 60-120 deg C O'&SLt&mizt^tc 
or 0.5-5Pa-s(5-507K-rX)a)Jte]t*«l}*L. i)^ 
^ 30-120 deg C 0mB(Om^^^ti)Zti)<^ 

[0011] 

t-k»^ 14 tm^^s 12 tomommm 

<7X^7.hV-<7)M#(^J:ili Shell Chemicals 
0) Kraton(SSiffiS).-h'Jyi/.^«S=rA.7KU 

C-C?A-z:-iteSli40 ML4*T-CfeSCi:A<-C: 
t'&o ®^^?i7^7'J ;U^7K»J^-(i. Ashland 
Chemicals 7!)^ b A ¥ Pl t6 Aeroset 1085 . 
Aeroset 414. Aeroset 1845. Aeroset 108K &tJf 
Aeroset 1452^^t\ fiSSftll^llHa)^-^))*^^ 

mmzBWm-Xxy^)VL.a)mj^^i^m^& 

t;:C,2-C,6 7^U3-;U. X7.x;u. &0^'7»y 

Ci2-c,2-c,6KS^;7;u=i-;niiiiT^^t;:sy 



thermal conductivity to be acquired, it selects. 

particle diameter of preferably , filler is approximately 2 - 
100;mu m (2 - 100 micron ). 

As for phase change substance with component of 
compatibility of plural or blend of material , as for these it 
changes reversible solid -liquid with operating temperature of 

the heater device . 

viscosity of phase change substance in melting point in order 
wetting to do mediationones of heatsink /electric power 
device completely, fiilly is low, but in order toobstruct loss of 
leaching and contact, it is high in fully . 

viscosity of phase change substance in operating temperature 
of microprocessor or electric power supply apparatus (In 
typical it operates inside range of 50 deg C-100 deg C ), with 
the preferably 0.1 -10Pa*s (1-100 poise ), is more preferably 
0.5-5Pa*s (5 - 50 poise ). 

Phase displacement substance maintains viscosity of 0.5 - 5 
Pa*s (5 - 50 poise ) over temperature range of 60 - 120 deg C, 
it is more desirable at same time to possess melting point of 
range of 30- 120 degC. 

[0011] 

When from melting point it cools under, phase change 
substance solidifying does capacity without changing largely, 
maintains contact between heatsink 14 and electric power 
device 12 with this. 

component of first of phase change substance is polymer 
component which includes the polymer . 

As for appropriate polymer single -component system which 
consists of one or plural below orthe: silicone , natural rubber , 
synthetic rubber , or other appropriate elastomeric material . 
to which includes multi -component system elastomer 

As for example of elastomer a this way both of the:styrene 
butadiene rubber , di- block and the tri- block elastomer 
which include below (Kraton of for example Shell Chemicals 
(registered trademark ), these combinations of nitrile , natural 
rubber , polyester resin , and analog , here Mooney viscosity 
can be to 40 ML 4. appropriate acrylic polymer includes 
available Aeroset 1085, Aeroset 414, Aeroset 1845, Aeroset 
1081, and Aeroset 1452 from Ashland Chemicals, second 
component of phase change substance is melting point 
component . this component producing effect on melting 
point of phase change substance , designates the melting point 
of film as operating temperature vicinity . As for example of 
appropriate melting point component as for these 
combinations and analog . 

C<sub> 1 2</sub>-C<sub> 1 2</sub>-C<sub> 1 6</sub>acid and 
alcohol of the:C<sub>12</sub>-C<sub>16</sub>alcohol , 
acid , ester , and wax , low-molecular-weight styrene , methyl 
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[0012] 

lOl::Bl4t4o 



»bti^*Slgli.W*4AA<5St!lLrt-hv>^7 
14 t'^^<7U:fQ't^y-^mM 12 (7)^Jg-rSSffi 

t-hi/><7(!:V^^7P:>'P-tr*>-9-!»aSa)affia) 
SP^^ 12 1 14 omi^i^n A A< 

mxii. c,6 1*5^. 0i]^(i-t!^;u7;up-;L.<!: 



triphenyl silane material , which include below theimyristyl 
alcohol , cetyl alcohol , stearyl alcohol , myristyl acid , and 
stearic acid . which include below as for desirable wax way 
itincludes below the :cry stall ite wax , paraffin wax , and other 
wax , compound , for example cyclopentane , [heseikoshiru ] 
(heceicosyl ); 2 -heptadeca non ; [pentakosaniru ]; silicic 
acid , tetra phenyl ester ;octadecanoic acid ;2- [2 - [2 - (2 
hydroxyethoxy ) ethoxy ] ethoxy ] ethyl ester ;cyclohexane , 
docosyl ;polystyrene ;polyamide resin ;disiloxane 1,1, 
Itrimethyl -3, 3; and triphenyl silane . ) 

[0012] 

polymer component granting body (viscosity ) to phase 
change material , prevents fact that melting point component 
and filler flow out from between heatsink and microprocessor 
heat source . 

Therefore as for this it operates as viscosity regulator . 

In addition as for this ease , of softening , handling and other 
film formation characteristic in surrounding temperature are 
granted to film 10. 

Unless polymer component exists, as for melting point 
component to be broken there is a tendency which cracks 
easily and collapses with room temperature . 

melting point component only melting melts polymer 
component in melting point component with operating 
temperature vicinity . 

viscosity of melting point component which liquefaction is 
done decreases, polymer component melts following. 

It is a fully in order viscosity which is acquired, material A 
flowing, wetting does surface where heatsink 14 and 
microprocessor heat source 12 are adjacent,to form heat 
conduction road and thermal contact which is superior. 

discontinuity of surface of heatsink and microprocessor heat 
source is buried with the material A. 

But, portion 12 and viscosity of extent where material A 
flows outfrom between 14 are not low. 

It possesses melting point where thermal mediation thing 
material is widein relative , but it flows out easily with room 
temperature and will be inorder to do, melting point 
component which possesses diflerent melting point can be 
used. 

With combination of for example 

C<sub> 1 6</sub>component , for example cetyl alcohol and 
C<sub>14</sub>component , for example myristyl alcohol , 
thermal mediation material where handling characteristic is 
satisfactory is acquired. 
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»*L<f±. «*4 A liKlT^^t;: 

1)10-80 14%. cfeUSf *U<li 10-70 ft 
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ftt»*L<l**^ 15.3Kl60Sa%(7)3t«»J;at; 



3)10-80 nS%s «fey»*L<li 15-70 1tfi%. ft 

mtL<\tm 20 60 n&%o)m^f& 

ti>o 



[0013] 

As for solubility parameter (;de) of preferably polymer 
component , + of solubility parameter of wax way melting 
point component 1 - - it is inside range of 1. 

Because of this, between of liquefaction possible component 
becomes the compatibility . 

preferably , material A includes below: 

1) 10 - 80 mass %, more preferably 10-70mass %, most 
preferably approximately 15 - polymer ;2) 10-80mass %, 
more preferably 10-70mass %, most preferably of 
approximately 50 mass % approximately 15 - filler ; of 
approximately 60 mass % and 

3) melting point component . of 10 - 80 mass %, more 
preferably 1 5-70mass %, most preferably approximately 20 
mass %- approximately 60 mass % 

Also wetting agent etc in order to improve contact with 
antioxidant ;microprocessor component which improves 
colorant ;storage property in order to distinguish specific 
property ofother component , for example material can 
material A include. 

In order to produce film 10, component (polymer component 
and melting point component ) of phase change material is 
mixed with filler . 

In order to improve spreading characteristic of material A, 
processing aid , for example solvent can beadded to blend . 



[0014] 

WL^mm 50 deg C \zmm\.Xf!L1^i^m 

zo)xm\zisi^xmmm%t^o 

ffjsic. ^)ii^vmtm 42 ^mwitm^zmm 

ti>o 



As for appropriate solvent theilow boiling point aromatic and 
aliphatic compound , for example toluene , benzene , xylene , 
heptene , mineral spirits , ketones , esters , alcohols , for 
example isopropyl alcohol , and these blend , which include 
below 

Especially desirable solvent is blend of toluene , or toluene 
and isopropyl alcohol . 

isopropyl alcohol assists fact that melting point component 
melts in blend . 

[0014] 

Heating blend to approximately 50 deg C, dispersing 
component ,drying next, it forms film 10 on one of release 
liner ♦22. 

solvent evaporates in this step . 

In option , strengthened layer 42 is laminated next in thermal 
mediation material . 

In place of that, before drying film on release liner *, 
reinforcing material , for example fiber canbe mixed to 
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thermal mediation material . 

Layer of adhesive of one or plural is applied to film 10 (Or 
strengthened layer ) next in the option , second release liner * 
is applied to adhesive . 

In place of that, film is applied to microprocessor electric 
power device or heatsink directly. 

appropriate adhesive which is used for adhesive layer includes 
Dow PSAadhesive 750D1 and 6574 and Ashland414. 



^MM^^f^ 5.05-10, 16 /im(0.0002--0.0004 >f> 

m\zfi^iiti>o 

mMmtmwitm^^-n\zLxv'>\^^^y 
mmm^\mi*it^m\zmmti>ztt<x^ 

So 

:^^m(Dmm^m^thWim\tt6ii^t<s kit 

[0015] 

WiTommmizt^i^x^mi^^'^o^^izLx 

1I4;Sj$»:5'Jx^;u7;u=i-;u(C,4 7;m- 

LoroiCi6 xm^)s Xx7'JyU7;U=l-;i/. 
^)\^Ms &i;Xx7'j>K^ Aldrich Chemicals 
Xli Henkel Chemicals A>?>f#fco 

5 jft 9 »V ^ X ^ Bareco SC4095 . Bareco 
SC5050 . Bareco 5051 . Bareco 653 U Rlf 

Ultraflex ^^I^X Bareco A^bt#fco 

i&m^<D^mmmt7i(.msmx\t Piccoiastic 

A-50. A-25 A75 * Hercules *>b||fco 

7K'jv-ja»:»aa)7^;u ;u^7K'jv-$ 

Aeroset 1845^Aeroset 1085«Aeroset I08U 
Aerosct 414. St/ Aeroset 1452. $^*ir 
Ashland Chemical A^&f^fco 



adhesive sheath is possible with thickness of approximately 
5.05 -10.16;mu m (0.0002 - 0.0004 inch ). 

With embodiment of other substituting, adhesive is applied to 
the second release liner * first. 

It makes sandwitch with release liner * which possesses film 
and the release liner * which possesses adhesive next as 
simultaneous, it connects the adhesive layer to thermal 
mediation material in option including heat. 

Before making sandwitch with adhesive layer and thermal 
mediation material as simultaneous, to laminate in adhesive 
layer or thermal mediation material it is possible reinforcing 
material , for example woven glass fabric . 

There is not intention which limits range of this invention . 
Working Example below offers appropriate composition and 
its characteristic for thermalmediation material A. 

[0015] 

[Working Example (s )] 

In Working Example below it acquired each component 
following way: 

melting point component .myristyl alcohol 
(C<sub>14</sub>alcohol ), cetyl alcohol (You sell with 
C<sub>16</sub>alcohol , tradename 
LorolC<sub>16</sub> ), stearyl alcohol , myristyl acid , and 
stearic acid were acquired from Aldrich Chemicals or Henkel 
Chemicals. 

Including Bareco SC4095, Bareco SC5050, Bareco 5051, 
Bareco 653 1, and Ultraflex, it acquired petroleum wax from 
the Bareco. 

aromatic hydrocarbon , for example Piccoiastic A-50, A-25 
and A75 of low melting point were acquired from Hercules. 

Including Aeroset 1845, Aeroset 1085, Aeroset 1081, Aeroset 
414, and Aeroset 1452, , it acquired acrylic polymer of 
polymer component :several kinds from Ashland Chemical . 

natural rubber was acquired. 
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Shell Chemical *>b^#fco 

X^U><t EP dM,0)^y-yQV<P^n^^)^-.m 
^If KratonllOT. 1102. 1652 ^ Shell A^bt#fcp 

Piccolite A50 S Hercules t^^^tzo 

Advanced Ceramics A^?) 

»fco 

7;U5:f(Al203)S Alcoa Aluminum A^b^#fco 

Irganox 330. RlS Irganox 1010 littl-taS^b 
SJrfcy. Ciba Geigy A^b^ifco 

S?@^J. KR38S ^ Kendrich f^i^mzo 

tZo 

[0016] 



1 

fS^ft^htf *4 A Aeroset 1845. 



di- block copolymer of styrene and butadiene was acquired 
from Shell Chemical . 

di- block copolymer , for example Kraton 1 10 7, 1 102, 1 652 
of styrene and EP rubber was acquired from Shell, 

aromatic hydrocarbon resin , for example Piccolite A50 of 
low melting point was acquired from Hercules. 

filler material :boron nitride was acquired from Advanced 

Ceramics. 

alumina (Al <sub>2</sub>0<sub>3</sub> ) was acquired 
from Alcoa aluminum . 

Other additive 

With antioxidant , it acquired Irganox 330, and Irganox 1010 

together from the Ciba Geigy. 

wetting agent , KR38S was acquired from Kendrich. 

pigment was added because of fine appearance with several 
Working Example . 

[0016] 

Working Example 1 

In order to obtain thermal mediation material A, with toluene 
mixing Aeroset 1 845, myristyl acid , and boron nitride at 
quantity below, it made blend : 









Aeroset 1845 


4 0 






2 0 


mm} 




2 0 






2 0 





ZOt^Q^^ 500 ^trlfflSfiL. i^—izUi'^V Until it heats this blend up to 500, becomes uniform it mixed. 

mtLtzo 
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^)ct^■c. mm-(i—±-c loo deg C5 ^rn^m 

tzmmLXM 0.127mm(0.005 -<>'f)T?abo 
[0017] 



Aeroset 414, Z')7.^ 



Next, 100 deg C5 min drying on release liner it formed film 
10. 

thickness (After removing release liner ♦, measuring ) of film 
which it dries was 0. 127 mm (0.005 inch ). 

[0017] 

Working Example 2 

In order to obtain thermal mediation material , with toluene 
mixing Aeroset 414, myristyl acid , and boron nitride at 
quantity below, it made blend : 









Aeroset 414 


4 0 






2 0 






2 0 






2 0 





[0018] 

Aeroset 1085. SUX^^US. RlS^itmmtih 
tz: 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0018] 

Working Example 3 

With toluene mixing Aeroset 1085, myristyl acid , and boron 
nitride at quantity below,it made blend : 
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1-4 rAJ ^-"^ l-J r-P ^ 




4 0 






2 0 






2 0 






2 0 





Heating this blend , using method of Working Example 1 and 
sheath makingon release liner ♦ it dried. 



[0019] [0019] 

HJSflfi] 4 Working Example 4 

Aeroset 1845. Jtt/7;L/S"^^h;i/ With toluene mixing Aeroset 1845, myristyl acid , and 

X>i:(!:tlwiUT(7)S"CS a LTS'ra 1^3i:Lfc: alumina at quantity below,it made blend : 
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*T% /V 






4 0 






2 0 






2 0 






2 0 


^1 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 



[0020] [0020] 

Htfe^ S Working Example S 

Aeroset 1845. •fe^;U7';U=i— Sl/§ibfflfl With toluene mixing Aeroset 1845, cetyl alcohol , and boron 

h;UX>i:i:tlClUT(DS'C;l o LTJl H nitride at quantity beIow,it made blend : 
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Aeroset 1845 


4 0 






2 0 


f -_r-|-j__L tIj-I 




2 0 






2 0 





[0021] 

mmme 



Aeroset 1845. 5'Mf^;i/7;U3— ;U> RU&it 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0021] 

Working Example 6 

With toluene mixing Aeroset 1845, myristyl alcohol , and 
boron nitride at quantity below,it made blend : 









Aeroset 1845 


4 0 




mmmM 


2 0 


mm 




2 0 






2 0 





CCDjln- %I^tt)#&Ls 1 Oyj^i^^fSL Heating this blend , using method of Working Example 1 and 

TfHlBI^^'i"— -tl-IRSUTl^JSLfco sheath makingon release liner * it dried. 
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[0022] 

mmmi 

Aeroset 1845. 7.-f 7'>l;U7;Ui3— JSilS^it 



[0022] 

Working Example 7 

With toluene mixing Aeroset 1845, stearyl alcohol , and 
boron nitride at quantity below,it made blend : 









Aeroset 1845 


4 0 






2 0 






2 0 






2 0 





[0023] 

Aeroset 108K ai/g^bfflBm^h 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0023] 

Working Example 8 

With toluene mixing Aeroset 1081, myristyl acid , and boron 
nitride with ratio below, itmade blend : 
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Aprospt 1081 


4 0 






2 0 






2 0 






2 0 


^1 



[0024] 

^f^dA, Bareco SC5050h Piccolastic A50. R 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0024] 

Working Example 9 

natural rubber , Bareco SC5050, Piccolastic A50, and boron 
nitride powder with toluene were mixed at quantity below: 
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1 0 






3 0 




BareoD SC 5050 


2 0 






3 0 


m 


Piccolastic A50 


1 0 





C<Z);S "ral^^Jinf^L^ ilJiS^J 1 CD:^)4^ft fflL Heating this blend , using method of Working Example 1 and 

TillSI^^ "i"— ±lCttSLTl£JSLfco sheath makingon release liner * it dried. 

[0025] [0025] 

HJfe^J 10 Working Example 10 

^^rf A, Bareco SC5050s Piccolastic A50. R natural rubber , Bareco SC5050, Piccolastic A50, and boron 

l^S1b5IB^t&5S^hyi/X>i:<!:ti(C JUTCD J:5 nitride powder were mixed with toluene like below: 











2 0 






1 0 


mm 


BareoQ SC5O50 


2 0 






3 0 


m 


Piccolastic A50 


2 0 
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C0026] 

^JS^A. Bareco SC5050, Piccolastic A25. R 



Heating this blend , using method of Working Example I and 
sheath makingon release liner * it dried. 

[0026] 

Working Example 1 1 

natural rubber , Bareco SC5050, Piccolastic A25, and boron 
nitride powder were mixed with toluene like below: 











1 0 






3 0 




Bareco SC5050 


2 0 






3 0 


mm 


Piccolastic A25 


1 0 





[0027] 

^BzSl^^ Bareco SC5050> XL^M1b?BB^t»* 
^h;i/X>i:<!:tlw)aTa)cfc^lz?I^Ur: 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner ♦ it dried. 

[0027] 

Working Example 12 

natural rubber , Bareco SC5050, and boron nitride powder 
were mixed with toluene like below: 
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2 0 






4 0 




Bareoo SC5050 


1 0 






3 0 


m 



[0028] 

Kraton 1 107^ Bareco SC5050^ Piccolastic A50. 
ai;S1bffl**h;Ux>i:i:tlciUT0J:9(c 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0028] 

Working Example 13 

Kraton 1 107, Bareco SC5050, Piccolastic A50, and boron 
nitride were mixed with toluene like below: 









Kraton 1107 


1 0 




mmmm 


3 0 




Bareco SC 5050 


2 0 






3 0 


m 


Piccolastic A50 


1 0 





Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 
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[0029] [0029] 

Hffi^J 14 Working Example 14 

Kraton 1 102. Bareco SC5050. Piccolastic A50. Kraton 1 102, Bareco SC5050, Piccolastic A50, and boron 

&l/S<biB^S iaT(D<fc9l-;l n Lfc: nitride were mixed like below: 









Kraton 1102 


1 0 




mmm^ 


3 0 




Bareoo SC5O50 








3 0 


mm 


Piccolastic A50 


1 0 





[0030] 

mmm is 

Kraton 1652. Bareco SC5050. Piccolastic A50. 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0030] 

Working Example 15 

Kraton 1652, Bareco SC5050, Piccolastic A50, and boron 
nitride were mixed with toluene like below: 
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Kraton 1652 


1 0 






3 0 


mm 


BareoD SC5050 


2 0 






3 0 


mm 


RccolasUc A50 


1 0 





CCDS^JKa^JlDf^L. HifeiW 1 (D^;4^fi&fflL Heating this blend , using method of Working Example 1 and 

XMMv'f ±l-ISi5LTlfcJScLfcp sheath makingon release liner * it dried. 

[0031] [0031] 

||J&0tJ 16 Working Example 16 

Kraton 1 107> Bareco SC5050. &,XS&itMM^ Kraton 1 107, Bareco SC5050, and boron nitride were mixed 

\^)[.T.l/ttt\Z\ikT(D^O\zm'^Ltz: with toluene like below: 









Kraton 1107 


1 0 




mm^m 


3 0 


mun 


BareoD SC5050 


2 0 






3 0 


mm 



Z<DMa^^1S\^L. 1 (D^Jt^flgfflL Heating this blend , using method of Working Example 1 and 

TSBlffi^-f ±l^ttSLT$£JSLfco sheath makingon release liner ♦ it dried. 

[0032] [0032] 
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mmm n 

^mzSJ*. Bareco SC5050, :SlU7 JVZi-^^^ 



Working Example 17 

natural rubber , Bareco SCS050, and alumina powder were 
mixed with toluene like below: 











1 0 






30 




BareoQ SC5050 


20 






4 0 


m 



[0033] 

mmm is 

Ashland (DtSSSlJ. Aeroset 108U Lorol Ci6(-b 

itmmslrgmox 330(Jji^<b#]T% Ciba Geigy 
b f# /c ) > Irganox 1010( iKMit^W. Ciba 
Geigy KR38S(;1?@^J-C?. KendrichA^ 



Heating this blend , using method of Working Example 1 and 
sheath makingon release liner * it dried. 

[0033] 

Working Example 1 8 

As adhesive , Aeroset 1081, Lorol C<sub>16</sub> of 
Ashland (cetyl alcohol ), isopropyl alcohol , boron nitride , 
Irganox 330 (With antioxidant , it acquired from Ciba 
Geigy ), Irganox 1010 (With antioxidant , it acquired from 
Ciba Geigy ), KR38S (With wetting agent , it acquired from 
Kendrich ), and pigment (aesthetic for objective ), with 
toluene stated in chart below, mixingwith ratio below, it made 
blend : 
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Ir&anox 330 


0 . 3 2 % 




2 3. 7 6% 




2 2, 4 5% 


Irganox 1010 


0 , 3 2 % 


KR38S 


0. 2 4% 




4 . 8 2 % 


^feSfWDG Red) 


0. 0 8% 


nmfW^G yellow) 


0. 4 8% 




17, 1 1 % 




9 , 5 1 % 


AerosetgtSl 1081 1081 


2 0. 9 1 



ca);1^4a^ 50 deg C *r*JDf^L. 
$£«^a)I?*l± 0.0762mm(0.003 -f >9^)'Cfc-o 



Until it heats this blend to 50 deg C, becomes uniform 
solution it mixed. 

cetyl alcohol was added with two steps , but it is possible to 
add the total amount at one time. 

sheath it made on paper which next, sheath does solution 
inadvance with silicone release film . 

thickness after drying was 0.0762 mm (0.003 inch ). 
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-A>bfH|8iL. ASTM D1530 iZ^-oX Anter 
"Unitherm(SJIiS^)"S!ftKg^Sa. ^x^U 
2021 SX67 T*tSglLfco 

li«a)iii»S»1tii 0.03 deg C-in^/W -(Jfc-ofco 



S^e»14(i 1.2W-M/K -efcofco 
[0034] 

mmm 19 

Aeroset 108K Lorol Ci6 7;U3— &l/M1b 



Thermal mediation material which is produced this way it 
peeledofFfrom liner , followed to ASTM D153D and 
Anter*Unitherm (registered trademark ) tested "with thermal 
test equipment , model 2021 SX67. 

heat resistance of specimen was 0.03 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1.2 W-M/K . 

[0034] 

Working Example 1 9 

With other component and toluene mixing Aeroset 1081, 
Lorol C<sub>16</sub>alcohol , and boron nitride with ratio 
below, it made blend : 
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Aeroset 1081 


2 0. 9 7 3 




2 2. 5 2 3 




4.493 




2 3. 8 4 




2 6. 6 9 7 


Irg"anDX 330 


0.323 


Irganox 1010 


0. 323 


KR38S 


0.2 7 


UGDYeUow 


0.476 


UCD Red 


0.081 



Jg^l^g^ 50 deg C *T*JlD!»Li^-(C3te«>*-C';I 

;jRl^'ec(0?gia^^v•Jzl->iH]g({S»J^t^SLfc 

100 deg C -r? 5 5^rBl$£JgLfcp 
$£jaB#a)ii$l* 0.0762iTun(0.003 >f>5^)-efc-5 



Until it heats blend to 50 deg C and becomes uniform it 
mixed. 

Next this solution sheath was designated as liner paper which 
sheath does silicone stripping agent . 

5 min it dried this with 100 deg C. 

thickness when drying was 0.0762 mm (0.003 inch ). 
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zomi^it^mv'd—h^i^mmL. astm 

D1530 Anter"UnHheTmi^miSm)"fSi 
mk&m.. ^t'VU 2021 SX67 VU^Uzo 



Unommftlt 0.03 deg C-in*/W Vhntzo 



WiBmmt l.2W-M/KT-S&-3f=„ 
[0035] 

mt&m 20 

^©SiJ(Dow PSA 750Dl)$7'ft— K^P 
>MppS# 9022)±IClf $ 0.00762mm(0.0003 -f 

PSA ^mv^i—^dil^X-mitm^tLXOii 
^^iiii!ta*(BGF Industries (Di!lfB#106)(D'> 

':3^L^■r?§I^S^J 19 (Dm^\tW.W^-hS.JS PSA 
ttSLfc^'T:!— ^«lLf=:tf7;^«lt^ 54.4 
deg C(130° ¥)X'mzl3a^mmLX.&.T<Dm 

-h.psA mmm.iS'yT.m.mi^-Kmw-ft^ 

r-:><07'r:^— v-hA^t>i«]^L. ASTM D1530 
iCtJtoX Anter"Unitherm(giliSi«)"!!»iSSISI 
=Et;U 2021 SX67 "CKilLfco 



lt**©»8ftttli 0.04 deg C-in'/W -Cfcrjfco 



S^e^ttli l.lW-MACT'fcofco 

[0036] 

lltiS«ll21 

SI«SlJ(Dow PSA 750Dl)$7'ft— (7P>Sia 
9022)±IC|f $ 0.00762mm(0.0003 -f^^) 

xwrnuzo 

PSA tta5/-^$^>Jt^■e#7X«lt(BGF 

Industries ©**^XIilJ|#106)ro±lc;B»Lfc. 

mwif^nxmmLtzv^i—'y-i'^mmm 

19IC(JtoTSijtL/c, 

jjuL^-enjs^] 19 ro«^itffla->-h&t; PSA 
^m.Ltz=7^i—t:9tmi,tziS37.mm 54.4 



2001-4-3 



this thermal mediation material it peeled off from 
liner ,followed to ASTM D1530 and Anter*Unitherm 
(registered trademark ) tested " with thermal test equipment , 
model 2021 SX67. 

heat resistance of specimen was 0.03 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1 .2 W-M/K . 

[0035] 

Working Example 2 0 

adhesive (Dow PSA 750D1 ) on liner sheet (freon product 
number 9022 ) sheath was done with thickness 0.00762mm 
(0.0003 inch ). 

It laminated on sheet of glass fiber woven fabric (product 
# 106 of BGF Industries ) with PSAsheath liner as reinforcing 
material next. 

Following liner sheet which possesses thermal mediation 
material to the Working Example 19, it produced. 

Next polymerizability cover sheet and together heating 
laminating glass fiber whichlaminates liner which PSAsheath 
of Working Example 19 is done with 54.4 deg C (130 deg F ), 
the:freon liner sheet , PSAadhesive , glass fiber sheet , 
thermal mediation material , and stripping agent -sheath liner . 
whichproduce multilayer strip of order below 

Thermal mediation material which is laminated in glass cloth 
(glass fiber ) itpeeled off from liner sheet of two , followed to 
ASTM D1530 and the Anter*Unitherm (registered 
trademark ) tested " with thermal test equipment . model 2021 
SX67. 

heat resistance of specimen was 0.04 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1 . 1 W-M/K . 

[0036] 

Working Example 2 1 

adhesive (Dow PSA 750D1 ) on liner (freon product number 
9022 ) sheath was done with thickness 0.00762mm (0.0003 
inch ). 

PSAcover sheet was laminated next on glass fiber (glass fiber 
#106 of BGF Industries ). 

Following liner sheet which sheath is done to Working 
Example 19 with thethermal mediation material , it produced. 

Next polymerizability cover sheet and together it heated 
laminated glass fiber whichlaminates liner which PSAsheath 
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deg 0(130" F)x*mzmmmmuzo 

MUL s ASTM D1530 IZ -o X Anter 
"Unitherm(afliSia)"f»iaiglgS. ^7^;U 
2021 SX67 -CKSILfco 

K*4a)iliS8ft1tft 0.04 deg C-in'/W V&r^fzo 



minmmt l.lW-M/KT*fc-:?fco 
[0037] 

mt&m 22 

fg«»l(Dow PSA 6574)$5-f:f-pPl^S[q°p 
S^ 9022)±IC®$ 0.00762inni(0.0003 -f>^) 

x^muzo 

PSA *«[iv-h^;:*ji>-e*r^;^®l3tt(BGF 

Industries (D**^XjBltt#lO6)0±fraBLfco 

mwit^nx^muzv^i—i^-h^mmm 

i^^ii^T'iiffiw 19 (DS^isasv-hai; psa 
^WLtzv^i—mmLtzii^xmm^ 54.4 

degC(130' F)tr«lctt]|^||lLfco 

|l] gi L . ASTM D1530 |C T Anter 
"Unitherm(SJtia«)"SS^Ii®ISa. 
2021 SX67 T?HS^L/co 

ISfiQiHSftttl* 0.04 deg C-in'/W X&'otzo 



f^e^ttli l.lW-M>lCT*fc-:3fco 

[0038] 

HJlSfiiJ 23 

ftmS!l(Dow PSA 6574)^^^:^-(:7□>Sfp 
S-^ 750Dl)±lwI?$ 0.00762nim(0.0003 

PSA ttSv-h* ^t^-Clf * 0.0508nim(0.002 

^i^T'ura 19 oa^i±»ai/-h&i; psa 

54.4 deg 0(130" F)r*«lCjlDf»«fflLfco 



ii^:^mzmmLtzmi^if^m^^i'-t^i^ 

mUL s ASTM D1530 \Z r> X Anter 
"Unithenn(SSiffi«)"!»t*Kga. ^7^;U 
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of Working Example 19 is done with 54.4 deg C (130 deg F ). 

Thermal mediation material which is laminated in glass cloth 
it peeledoff from liner , followed to ASTM Dl 530 and 
Anter*Unitherm (registered trademark ) tested "with thermal 
test equipment , model 2021 SX67. 

heat resistance of specimen was 0.04 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1.1 W-M/K . 

[0037] 

Working Example 2 2 

adhesive (Dow PSA 6574 ) on liner (freon product number 
9022 ) sheath was done with thickness 0.00762mm (0.0003 

inch ). 

PSAcover sheet was laminated next on glass fiber (glass fiber 
#106 ofBGF Industries ). 

Following liner sheet which sheath is done to Working 
Example 1 9 with thethermal mediation material , it produced. 

Next polymerizability cover sheet and together it heated 
laminated glass fiber whichlaminates liner which PSAsheath 
of Working Example 19 is done with 54.4 deg C (130 deg F ). 

Thermal mediation material which is laminated in glass cloth 
it peeledoff from liner , followed to ASTM D1530 and 
Anter*Unitherm (registered trademark ) tested "with thermal 
test equipment , model 2021 SX67. 

heat resistance of specimen was 0.04 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1.1 W-M/K . 

[0038] 

Working Example 2 3 

adhesive (Dow PSA 6574 ) on liner (freon product number 
750D1 ) sheath was done with thickness 0.00762mm (0.0003 
inch ). 

PSAcover sheet was laminated next in aluminum foil of 
thickness 0.0508mm (0.002 inch ). 

Following liner sheet which sheath is done to Working 
Example 19 with thethermal mediation material , it produced. 

Next polymerizability cover sheet and together it heated 

laminated aluminum foil whichlaminates liner which 
PSAsheath of Working Example 19 is done with 54.4 deg C 
(130 deg F). 

Thermal mediation material which is laminated in glass cloth 
it peeledoff from liner , followed to ASTM D1530 and 
Anter*Unitherm (registered trademark ) tested "with thermal 
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2021 SX67T*IS®ILfco 

lt*4(7)iiW^ttl± 0.025 deg C-in'/W "efcofco 



[0039] 

mmm 24 

^gSiJ(Ashland 414)S^-r-^— pP^^-f*^- 
»q°aS-^ 101 8)±lClf $ 0.00508mm(0.0002 -f > 

(BGF Industries (D**^;^SIiit#106)(7)±lw|ili 

i9(ctjt6^riiJgLfco 

^:fel>T*IIJife0l| 19 CD«^tt«Si/-hai; PSA 

^muz^-(i'-mmuzii^7.mm^ 54.4 

degC(130'' F)T*^tl::Jra^«lLfco 

MUL s ASTM D1530 (C ^Jt o T Anter 
"Unitherm(S^iS^)"fSiiaglSS. 
2021 SX67T*H®lLfco 

iSJl^OBSftltli 0,04 deg C-in^/W T'feofco 



l^e»ttl± l.lW-M>lcr*fcofco 

[0041] 
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test equipment , model 2021 SX67. 

heat resistance of specimen was 0.025 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1.5 W-M/K . 

[0039] 

Working Example 2 4 

adhesive (Ashland 414 ) on liner (freon liner product number 
1018 ) sheath was done with thickness 0.00508mm (0.0002 
inch ). 

liner which adhesive sheath is done was laminated next on 
glass fiber (glass fiber #106 of BGF Industries ). 

Following liner sheet which sheath is done to Working 
Example 19 with thethermal mediation material , it produced. 

Next polymerizability cover sheet and together it heated 

laminated glass fiber whichlaminates liner which PSAsheath 
of Working Example 19 is done with 54.4 deg C (130 deg F ). 

Thermal mediation material which is laminated in glass cloth 
it peeledoff from liner , followed to ASTM DI530 and 
Anter*Unitherm (registered trademark ) tested "with thermal 
test equipment , model 2021 SX67. 

heat resistance of specimen was 0.04 deg 
C-in<sup>2</sup>/W. 

thermal conductivity was 1 . 1 W-M/K . 

[0041] 

Working Example 2 6 

mounting pressure of various film was calculated making use 
of formula below: 

P=(TXN)/(0.2XDX A) 

Here, 

As for N quantity of fastener 

As for D diameter of fastener (inch ) 

As for A contact area of fastener (square inch ) 

Figure 7 has shown relationship between thermal impedance 
and the mounting pressure concerning three different 
material . 

With Kapton (registered trademark ), third material is film of 
Working Example 6 of thisapplication. As for material of two 
of beginning with silicone sheath weave which uses Bergquist 
SP 400, following to U. S. Patent No. 4, 574, 879 number, 
silicone sheath polyimide which it produces 
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As understood from Figure 7 , film of Working Example 6 
has had lowthermal impedance over total range of mounting 
pressure . 

While referring to desirable embodiment , it stated this 
invention . 

Explanation ahead is read, when you understand^ as for 
deformation andmodification occurring for people it is good 
to be clear. 

If claim or equivalent matter of attachment enters is is not, 
this invention when modification and deformation a this way 
are included the all has intended fact that you understand. 

Result and this invention which like above state desirable 
embodiment are asstated in Claims . 

[Brief Explanation of the Drawing (s )] 

It it can combine of combination and various step and step of 
the various component and component this invention, 

implementation . 

It is not to be in order drawing exists only for objective 
whichexplains desirable embodiment at same time to restrict 
this invention . 

[Figure 1 ] 

With heatsink , heat source before assembling which you 
follow this invention and conceptual diagram of intermediate 
thermal conductivity film , 

[Figure 2 ] 

With sectional view which looked at embodiment of first of 
multilayer strip which includes film of Figure I from side 
surface , 

[Figure 3 ] 

With sectional view which looked at second embodiment of 
multilayer strip from side surface , 

[Figure 4 ] 

With sectional view which looked at further embodiment of 
multilayer strip from the side surface , 

[Figure 5 ] 

With outline of sectional view which looked at heatsink 
which installs multilayer strip of Figure 2 from side surface , 

[Figure 6 ] 

heatsink , heat source and with sectional view which looked at 
thermal conductivity film of Figure 1 which is installed from 
side surface , at same time 
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[S7] [Figure?] 

HO<7)i+^^4^ Jl4C0'7't7>"r-f>yi±^I^J^"^^ It is something which thermal impedance for mounting 

fS^^>\£—^>7,^'^OyhLtzi(D'Q&i>o pressure of threemediation material plot is done. 

Drawings 

[01] [Figure 1] 




[02] [Figure 2] 
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